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A Mixed Methods Study of Individual and Organizational Factors that Affect
Implementation of Interventions for Children with Autism in Public Schools
Abstract
Background: The significant lifelong impairments associated with autism spectrum disorder (ASD),
combined with the growing number of children diagnosed with ASD, have created urgency in improving
school-based quality of care. Although many interventions have shown efficacy in university-based
research, few have been effectively implemented and sustained in schools, the primary setting in which
children with ASD receive services. Individual- and organizational-level factors have been shown to predict
the implementation of evidence-based interventions (EBIs) for the prevention and treatment of other
mental disorders in schools, and may be potential targets for implementation strategies in the successful
use of autism EBIs in schools. The purpose of this study is to examine the individual- and organizationallevel factors associated with the implementation of EBIs for children with ASD in public schools.
Methods: We will apply the Domitrovich and colleagues (2008) framework that examines the influence of
contextual factors (i.e., individual- and organizational-level factors) on intervention implementation in
schools. We utilize mixed methods to quantitatively test whether the factors identified in the Domitrovich
and colleagues (2008) framework are associated with the implementation of autism EBIs, and use
qualitative methods to provide a more comprehensive understanding of the factors associated with
successful implementation and sustainment of these interventions with the goal of tailoring
implementation strategies.
Discussion: The results of this study will provide an in-depth understanding of individual- and
organizational-level factors that influence the successful implementation of EBIs for children with ASD in
public schools. These data will inform potential implementation targets and tailoring of strategies that
will help schools overcome barriers to implementation and ultimately improve the services and outcomes
for children with ASD.
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Abstract
Background: The significant lifelong impairments associated with autism spectrum disorder (ASD), combined
with the growing number of children diagnosed with ASD, have created urgency in improving school-based
quality of care. Although many interventions have shown efficacy in university-based research, few have been
effectively implemented and sustained in schools, the primary setting in which children with ASD receive services.
Individual- and organizational-level factors have been shown to predict the implementation of evidence-based
interventions (EBIs) for the prevention and treatment of other mental disorders in schools, and may be potential
targets for implementation strategies in the successful use of autism EBIs in schools. The purpose of this study is
to examine the individual- and organizational-level factors associated with the implementation of EBIs for children
with ASD in public schools.
Methods: We will apply the Domitrovich and colleagues (2008) framework that examines the influence of
contextual factors (i.e., individual- and organizational-level factors) on intervention implementation in schools. We
utilize mixed methods to quantitatively test whether the factors identified in the Domitrovich and colleagues
(2008) framework are associated with the implementation of autism EBIs, and use qualitative methods to provide
a more comprehensive understanding of the factors associated with successful implementation and sustainment
of these interventions with the goal of tailoring implementation strategies.
Discussion: The results of this study will provide an in-depth understanding of individual- and organizational-level
factors that influence the successful implementation of EBIs for children with ASD in public schools. These data will
inform potential implementation targets and tailoring of strategies that will help schools overcome barriers to
implementation and ultimately improve the services and outcomes for children with ASD.
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Background
Autism spectrum disorder (ASD) is a complex developmental disorder characterized by difficulties with social
communication and the presence of restricted and/or repetitive behaviors [1]. The Centers for Disease Control
and Prevention (2014) estimate that 1 in 68 children in
the USA have ASD [2]. Schools are the primary setting
in which children with ASD receive intervention services, and the public education system has been greatly
affected by the rising prevalence of ASD [3]. Schools are
under increasing pressure to incorporate evidence-based
interventions (EBIs) to meet the diverse needs of children with ASD [4]; however, to date, these interventions
have not been effectively implemented and sustained in
public schools [5, 6].
Implementing autism EBIs in schools is challenging, in
part because of poor intervention-setting fit, defined as
the interactions among: (1) the school context, (2) characteristics of the intervention, and (3) its intended users
[7]. The autism spectrum includes children with a wide
range of needs [8]. Given this diversity, autism EBIs
often utilize multiple concurrent strategies that address
academic, behavioral, and social outcomes. To a large
extent, the degree to which teachers adopt, implement,
and sustain EBIs depends on the fit of these strategies
within the classroom structure [9]. The complexity and
resource-intensive nature of autism EBIs make them difficult to implement in public schools, which often lack
resources and trained staff [10–12]. Compounding this
problem are two issues. First, due to the heterogeneity of
students with ASD, teachers are expected to learn and
integrate EBIs that entail multiple instructional strategies
in their classrooms, often with little to no training on
how to do so. It also may be unrealistic to use all of the
components of autism EBIs at once. Implementing multiple instructional strategies may be more manageable
when roll out is staggered or with appropriate support
[13]. Second, school personnel generally receive little ongoing support in implementing EBIs [11, 14], and when
they implement EBIs, generally, they do not achieve the
same results as observed in controlled trials [15, 16].
Evidence from other disciplines suggests that EBIs often
are not implemented and sustained in the way they were
designed [17, 18]. Intervention-setting fit may play a role
in sub-optimal implementation of autism EBIs in
schools. Successful implementation may require tailoring
implementation strategies to address the intervention
setting, adapting aspects of the intervention or a combination of both [19–24]. Many of these issues are relevant to other mental health populations and service
settings, but to date, they have not been examined
within the context of autism EBIs in public schools.
A growing body of research in implementation of
other evidence-based mental health interventions in
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school settings has identified a number of factors at the
individual (e.g., attitudes toward EBIs) and organizational
levels (e.g., organizational culture and climate, implementation climate, and leadership) that may affect implementation and sustainment of EBIs [7, 19–28]. At the
individual level, implementers’ attitudes toward adoption
of EBIs may hinder or facilitate implementation and these
attitudes may vary by organizational context [29].
Organizational factors such as culture (behavioral expectations and norms that characterize the way work is done
in a work environment) and implementation climate (staff
beliefs on whether use of an innovation is expected,
rewarded, and supported by their organizations) may be
important determinants of a school’s capacity to provide
appropriate support and resources necessary to implement EBIs and sustain change [30–35]. Leadership also
may play a critical role in an organization’s readiness for
change [35]. Based on our team’s prior research in other
organizational settings and evidence from other disciplines, two types of leadership may be operative in
schools, influencing the effectiveness of autism-related
EBIs: (1) transformational leadership, the degree to which
a leader (in our case, the principal) can inspire and motivate staff; and (2) transactional leadership, perceived support from a leader in the provision of incentives and
rewards (e.g., praise, recognition, a title) [36–38]. Further,
identifying specific leader behaviors may facilitate implementation of EBIs [39]. To date, these constructs have not
been systematically studied with relation to the use of EBIs
in public schools.
The participating school districts and the research
team have long-standing relationships, which provide an
ideal natural laboratory in which to systematically examine, on a large scale, implementation challenges of autism EBIs in a diverse set of schools. Specifically, we will
examine predictors of implementation and sustainment
of autism EBIs for children with ASD in public schools,
with the ultimate goal of tailoring implementation strategies to increase uptake of autism EBIs. Specifically, the
overall objectives of the proposed research are to: (1)
quantitatively examine individual- and organizationallevel factors as predictors of successful autism EBI implementation; (2) qualitatively examine the individual- and
organizational-level factors associated with successful
or unsuccessful implementation of autism EBIs; and (3)
collaboratively tailor implementation strategies with our
school partners to target individual- and organizationallevel factors most amenable to change, and most important for successful implementation.
Conceptual framework and approach

The conceptual framework for the proposed research is
drawn from Domitrovich and colleagues (2008), who posit
that implementation of EBIs in schools is influenced by a
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broad array of factors at the macro, school, and individual
levels [40]. The macro level includes community factors
such as policies and practices at the federal, state, or district level that may influence the quality of implementation
within schools. School factors that influence intervention
implementation include schools’ organizational functioning, policies within the buildings, resources available to
support implementation, and organizational climate. The
individual level includes factors associated with the implementer (i.e., teachers and classroom staff) that affect the
quality of intervention implementation and includes professional and psychological characteristics and attitudes to
the intervention [40]. This study will measure factors from
the individual- (e.g., attitudes of EBIs) and organizational
levels (e.g., organizational culture, implementation climate,
leadership) to examine their association with the implementation and sustainment of autism EBIs in public
schools. Although the Domitrovich and colleagues (2008)
framework most closely relates to our work in schools, the
constructs identified in this framework are broadly defined
and the direction with which these factors are associated
are unspecified [40]. Implementation research of autism
EBIs in schools is in an early stage, and the relative contribution of individual- and organizational-level factors, particularly malleable factors of importance, is unknown.
Given our experiences in schools and implementation research of other evidence-based mental health interventions, we will focus on the attitudes about EBIs at the
individual level and organizational culture and climate, implementation climate, and leadership at the organizational
level as potential levers of change. We hypothesize that (1)
both individual- and organizational-level variables are directly associated; (2) both individual- and organizationallevel variables will separately predict the implementation
of autism EBIs; and (3) organizational characteristics will
moderate the relationship between the individual-level variables and EBI implementation.

Methods/design
Aim 1: Examine the effects of individual- and
organizational-level factors on implementation and
sustainment of EBIs for children with ASD.
This aim will quantitatively measure individual (e.g.,
attitudes of EBIs) and organizational (e.g., organizational
culture and climate, implementation climate, leadership)
characteristics that are drawn from the Domitrovich et
al. (2008) framework as predictors of implementation
and sustainment of autism EBIs [40].
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pivotal response training, functional routines, and positive reinforcement) based on the principles of applied
behavior analysis to address academic, behavioral, and
social outcomes for children with ASD [41, 42].
Procedure

The research team will first meet with the school district
officials to obtain a list of kindergarten-through-thirdgrade autism support classrooms and schools. Subsequently, the research team will arrange meetings with
the principal at each prospective school to discuss the
research activities and obtain a letter of agreement to
conduct research on their campus. All recruitment materials (e.g., informational handouts, flyers) will be distributed to the school, and the research team will meet
with interested participants to inform them about the
study and their role as a study participant, so they are
able to make an informed decision regarding their participation. Once informed consent is obtained, the research team will ask principals, teachers, and classroom
staff to complete all study measures (see below). Participants will be compensated with US$50 for their time.
Measures
Dependent variable: fidelity

Program fidelity (i.e., adherence, dose, and competence)
will be measured using an observer-rated fidelity checklist that examines four behavioral intervention strategies:
discrete trial training, pivotal response training, functional routines, and positive reinforcement [43]. Adherence will be measured via direct observation using an
implementation checklist and coded on a Likert scale
from “0” (does not implement) to “4” (highly accurate).
Dose will be monitored by direct observation and
teacher report for each component and coded using a
Likert scale ranging from “0” to “4” with the following
criteria for each score: “0” (less than one time per week),
“1” (one time per week), “2” (two to four times per
week), “3” (one time per day), and “4” (two times per
day) [44]. Competence will be measured via direct observation and coded for classroom preparedness and use of
each evidence-based intervention strategy (discrete trial
training, pivotal response training, functional routines,
and positive reinforcement).
Independent variables

All measures except the Multifactor Leadership Questionnaire will be adapted in collaboration with the developers
for use in the school context.

Participants

Participants will include 40 principals, 70 kindergartenthrough-third-grade autism support teachers, and 70
classroom staff from an estimated 70 classrooms across
40 schools that use four EBIs (discrete trial training,

Attitudes toward EBIs

Attitudes about the use of EBIs will be measured using
the Evidence-Based Practice Attitude Scale (EBPAS) [29,
45]. The EBPAS is a 15-item measure that assesses four
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general attitudes toward adoption of EBIs: appeal, requirements, openness, and divergence. Studies suggest
moderate to good internal consistency for the EBPAS
total score (Cronbach’s α = 0.76, 77, 0.79) and subscale
reliabilities ranged from 0.67 to 0.91 [45–47].
Organizational culture and climate

Organizational culture and climate will be measured
using the Organizational Social Context (OSC) for
schools, a 105-item gold-standard measure that assesses
organizational culture, climate, and work attitudes in
public service settings [48]. The OSC is a reliable and
valid measure that can be used to create profiles of
organizational functioning. In partnership with the University of Tennessee, Knoxville, the research team will
adapt the OSC to ensure its use is appropriate among
special education teachers and staff in the school
context.
Implementation climate

To measure implementation climate, we will use the Implementation Climate Scale (ICS), an 18-item rating
scale that measures employees’ shared perceptions of the
policies, practices, procedures, and behaviors that are
expected, rewarded, and supported in order to facilitate
effective EBI implementation [49]. The ICS has six subscales including (1) focus on EBIs, (2) educational support for EBIs, (3) recognition for EBIs, (4) rewards for
EBIs, (5) selection for EBIs, and (6) selection for openness. The ICS is a psychometrically validated and reliable
instrument (α = 0.81–0.91).
Leadership

To measure organizational leadership, we will use the
Multifactor Leadership Questionnaire (MLQ) [36], a
psychometrically validated measure that assesses transformational (i.e., intellectual stimulation, inspirational
motivation, individual consideration, and idealized influence) and transactional (i.e., contingent reward)
leadership. To identify specific leader behaviors, we
will use the Implementation Leadership Scale (ILS), a
12-item rating scale with four subscales that assess the
degree to which a leader is knowledgeable (deep understanding of EBI and implementation issues), supportive (support for EBI adoption/use), proactive
(anticipating and addressing implementation challenges), and perseverant (consistent and responsive to
challenges) in implementing EBIs [39]. The ILS also is
a psychometrically validated and reliable instrument
(α = 0.95–0.98) [39].
Power analysis

We will have 80 % power with α = 0.05 to detect relatively small associations between components of the
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organizational model (Cohen’s d = 0.35). However, to account for nesting of staff within classrooms and schools,
the sample size calculated under the assumption of simple random sampling must be deflated to account for
the Intracluster Correlation Coefficient (ICC), a measure
of the magnitude of relatedness of observations within
versus between clusters. Assuming a conservative ICC of
0.2, we will ultimately be able to detect a moderate effect
(Cohen’s d = 0.48).
Analysis

The OSC, ICS, MLQ, and ILS will be aggregated
across teachers and classrooms staff from each school
to create organizational-level constructs if exploration
of the data supports this (i.e., concordance between reporters). We will first examine the distribution of and
correlations among variables. We will explore relevant
subscales of all measure to understand the nuances
of each construct. We will use linear regression with
random effects for classroom and school to account
for classrooms nested within schools to examine
individual associations between each organizationallevel factor (i.e., organizational culture, implementation climate, and leadership) and fidelity (i.e., adherence, dose, and quality of program delivery) as well
as the relationships of those factors on individuallevel factors (i.e., attitudes toward EBIs), and
individual-level factors on each dimension of fidelity.
We will use the bivariate associations to determine
the most parsimonious adjusted model and observe
the degree to which the magnitude of these associations changes.
Aim 2: Examine the implementation process for a subset of high performing and low-performing classrooms
implementing an EBI for children with ASD.
We will (1) identify classrooms that are high- and
low-performing in their implementation of autism EBIs
and (2) study the characteristics and implementation
processes of high- and low-performing classrooms. The
ways in which implementation of the autism EBIs is
staggered, delivered, and supported may be important
for successful implementation. We will use qualitative
methods (semi-structured interviews with 24 principals
and 24 teachers) to understand the appropriateness and
fit of the four autism EBIs from Aim 1 within the school
context, and principals’ and teachers’ experiences and
perspectives regarding the implementation process in a
subset of classrooms that are either high (n = 12) or low
performing (n = 12) based on their fidelity data from
Aim 1. Qualitative analyses will allow us to conduct a
detailed exploration of the intervention-setting fit, and
observe similarities and differences in individual- and
organizational-level factors among high- and lowperforming classrooms.

Locke et al. Implementation Science (2016) 11:135

Participants

We will combine the multiple dimensions of fidelity data
from Aim 1 into one total fidelity score. We will use the
highest and lowest implementation fidelity scores from
Aim 1 to identify 12 high-performing and 12 lowperforming autism support classrooms. We anticipate
that we will reach thematic saturation after completing
approximately 12 interviews in each cell [50]. We will
conduct iterative data reviews during the data collection
process in order to assess when saturation has been
achieved. We will recruit an anticipated total of 48 key
stakeholders (24 principals and 24 teachers) from an estimated 24 classrooms in 24 schools. If newly recruited
participants continue to contribute novel information,
we will recruit additional participants until saturation
has been reached.
Procedures

Recruitment and informed consent procedures will follow those proposed in Aim 1. We will conduct semistructured interviews individually with principals and
teachers. The interviews will be audiotaped and conducted at schools at a convenient time for the participant, lasting approximately 45–60 min. As an incentive
for participation, participants will be offered US$50 for
their time.
Qualitative interviews

Based on the results from Aim 1, we will develop a
semi-structured interview guide. We will examine the
experiences and perspectives of principals and teachers
in both high- and low-performing classrooms to understand the fit of the intervention components within the
school setting as well as what may need to change with
the implementation process. Using the organizational
factors that broadly affect implementation of the autism
EBIs examined in Aim 1, we will generate questions that
explore the nuanced differences between high- and lowperforming classrooms. We will draw from participants’
responses on the quantitative measures used in Aim 1 as
a starting point and will gather more-detailed information on these constructs to determine which individualand organizational-level factors are the most important
for successful implementation and which are amenable
to change. For example, we may ask participants about
the implementation climate at their school, such as the
ways in which principals facilitate or support teachers’
and classroom staff’s use of EBIs. Questions and interview guides will be carefully constructed to elicit clear
information without assigning valence to the classroom
performance. We also will ask questions about the roll
out process of the autism EBIs and what scaffolds may
be needed to support staff and schools in their use of
autism EBIs that is feasible within the school context.
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The synthesis of this information will help us make an
informed decision regarding what needs to be targeted
in the intervention setting and implementation process
to ensure successful implementation and sustainment
occurs.
Qualitative analysis

A transcription service will transcribe all interviews. The
transcription service will comply with all HIPAA regulations and will be prohibited from duplicating or sharing
any information from the audio recordings. Transcripts
will be imported into NVivo QSR 11, a software package
used to manage qualitative data. The development of the
coding scheme will use a rigorous, systematic, transparent, iterative and integrated approach [51]. Coders will
independently engage in line-by-line coding of an initial
set of transcripts to identify recurring codes. They will
meet as a group weekly to discuss recurring concepts
and develop a codebook using an integrated approach to
coding as certain a priori codes will be conceptualized
during the interview guide development (i.e., deductive
approach) and other codes will be developed through a
close reading of the initial set of transcripts (i.e., inductive approach) [51]. These codes will provide a way of
understanding the full range of individual- and
organizational-level variables that affect the use of autism EBIs and also provide more in-depth data on the
implementation process. The development of the codebook will include operational definitions of each code,
examples of the code from the data, and when to use
and not use the code. The coding scheme will be refined
and then applied to the data to produce a descriptive
analysis of each code, which will continue to be refined
throughout the data analytic process [51]. After
finalization of the codebook, coders will overlap on 20 %
of randomly selected transcripts to determine inter-rater
reliability. Final codes will be determined through a consensus process, where all reviewers will independently
code all of the transcripts and meet to compare their
coding to arrive at consensus judgments through open
dialog [52–54]. Consensus coding is designed to capture
data complexity, avoid errors, reduce groupthink, and
circumvent some researcher biases. Inter-rater reliability
between coders will be computed during the coding
process and efforts will be made to achieve and maintain
at least 80 % reliability using the inter-rater reliability
function in NVivo [55]. A single team member will code
the remainder of transcripts.
To take advantage of multiple perspectives (i.e., principals and teachers) and develop a complete understanding of the process underlying successful or unsuccessful
implementation of autism EBIs, we will use the following
sequential mixed methods design. We will collect quantitative data (Aim 1) prior to qualitative data (Aim 2);
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the function is of complementarity (we will use qualitative
data to elaborate upon the quantitative findings to understand the implementation process as experienced by principals, teachers, and classroom staff QUAN→QUAL); and
the process is connecting (we will have the qualitative data
set build upon the quantitative data set) [56–59].
Aim 3: Tailor implementation strategies for the successful use of autism EBIs in schools.
Using data from Aims 1 and 2 and in collaboration
with our school partners, we will tailor implementation
strategies to address key factors at the individual- and
organizational levels to aid in implementing and sustaining autism EBIs in public schools.
Participants

We will recruit a subsample (n = 12) of participants from
Aim 2 from three high- and three low-performing classrooms from six schools to serve on an advisory board to
ensure the implementation strategies are tailored to support the use and sustainment of autism EBIs in school
settings as well as feasible to use.
Procedure

Although the exact targets of the implementation strategies will depend on the results of Aims 1 and 2, we anticipate that the proximal targets will be implementation
climate and leadership. For example, we may actively attend to the school’s implementation climate by ensuring
the use of autism EBIs is expected, supported, and
rewarded through engaging dialogs that clarify and rally
teachers and classroom staff, recognizing key staff
through faculty meetings, praise, or rewards that are referred to as “meaningful but valueless”, in that they are
important to the recipient but have no monetary value
(e.g., certificates, titles that acknowledge expertise, etc.)
[9, 60]; or we may improve implementation leadership
by ensuring principals are knowledgeable (well versed in
autism EBIs), supportive (recognize and support classroom staff’s use of autism EBIs), proactive (have a plan to
implement autism EBIs), and perseverant in implementing
autism EBIs (sustain use despite challenges) [39].
We will meet with principals and teachers three times
during the school year. During the first meeting, we will
present the conceptual model, discuss the results from
Aims 1 and 2, outline areas of need as well as devise a
plan for collaborative decision-making. Results will be
presented in a number of ways including written description, graphs, and illustrations in order to facilitate
communication with non-research stakeholders. During
the next meeting, we will review the topic areas and all
training materials (e.g., educational materials for staff,
certificates of recognition, evaluation forms, schedule
templates, etc.) as well as devise or adapt potential
implementation strategies identified in Powell and
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colleagues (2015) with our school collaborators [61]. We
will engage participants in frank discussion about potential implementation strategies to address the factors explored in Aims 1 and 2 and ask for their feedback to
assess acceptability and feasibility. We will develop a
measure to assess school personnel’s overall impressions,
readability, usability, and strengths and weaknesses of
the proposed implementation strategies and training materials. We will ask participants about the appropriateness and clarity of the descriptions of the strategies.
Each item will be rated on a 1–5 Likert scale with response anchors tailored to the type of question. Space
will be provided to make any additional comments. We
will use these data to inform and guide subsequent revisions to the manual and meetings with school personnel.
We will use the remaining meetings to review and adapt
the implementation strategies and materials to maximize
the potential fit of the strategy within the school context
[62]. The meetings will last approximately 60–90 min,
will be audiotaped, and conducted at schools at a convenient time for the participants. As an incentive for
participation, each participant will be offered US$100 for
each meeting.
Trial status

The University of Washington and University of
Pennsylvania as well as each participating school district’s Institutional Review Boards have approved the
study procedures. At the time of submission of this
manuscript (September, 2016), we have already enrolled
principals, teachers, and classroom staff for data collection for Aims 1 and 2. We are continuing recruitment
and data collection for Aims 1 and 2, which will begin
in October, 2016.

Discussion
Innovation

This study contains three important innovations. First,
this study will advance the field of implementation
science by examining predictors of implementation and
sustainment as a function of intervention-setting fit
[7, 27, 28]. With complex autism EBIs, successful implementation may be related to the implementation process
as tailored for the organizational context rather than as a
function of the core components of the intervention. Second, this study will adapt several existing gold-standard
measures of individual- and organizational-level factors
for use in school settings that may broaden the field.
Lastly, this will be one of the first studies to prospectively
examine predictors of implementation and sustainment of
EBIs for children with ASD in public schools. The increased prevalence of ASD has made improving the implementation of EBIs for children with ASD in public
schools a priority among funders, advocates, educators,
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policy makers, and researchers [9]. If successful, this study
has the potential to improve the quality of care for many
children with ASD in the schools that serve a disproportionately large number of them [63].

Limitations

The proposed study is one of the first to prospectively
examine individual- and organizational-level predictors
of implementation and sustainment of EBIs for children
with ASD in public schools, though it is not without its
limitations. The Domitrovich and colleagues (2008)
framework accounts for macro-level factors, which encompasses district-level variables that may predict successful implementation, which we will not measure in
this study [40]. Given schools’ autonomy in the districts
with which this study will be conducted, district-level
policies may be distally related to implementation. These
districts have mandated and provided substantial training in several autism EBIs to their K-3 autism support
classrooms, which creates a level policy environment in
which to examine implementation issues, yet there is
still significant variability in implementation and sustainment in these schools. Additionally, we understand that
the proposed organizational measures are typically designed for aggregating a number of raters in one setting.
However, this is difficult to achieve in classrooms in
which there is only one teacher and schools with one
leader (i.e., principal). To address this challenge, we will
use multiple raters within the entire school (i.e., teachers
and other classroom staff ).

Impact

The significant lifelong impairments associated with ASD,
combined with the growing number of children diagnosed
with this disorder, create a sense of urgency in improving
school-based services. Our collaboration with our school
partners provides a natural laboratory in which to examine critical issues related to implementation. The proposed
research activities will result in an in-depth understanding
of individual- and organizational-level variables influencing implementation of EBIs for children with ASD in
public schools, and a set of tailored implementation strategies adapted in collaboration with schools that, if successful, will help schools implement EBIs that address
academic, behavioral, and social outcomes for children
with ASD. More broadly, the results of this study also may
be generalized to other populations or settings.
Abbreviations
ASD: Autism spectrum disorder; EBI: Evidence-based intervention;
EBPAS: Evidence-based practice attitude scale; ICS: Implementation climate
scale; ILS: Implementation leadership scale; OSC: Organizational Social
Context

Page 7 of 9

Acknowledgements
We are grateful for the support and collaboration from our school district
partners across Philadelphia and Seattle. We also are grateful for the time
and effort provided by Cristine Oh and Lindsay Frederick with this project.
Funding
This study was supported by the following grant from the US National
Institute of Mental Health: K01 MH100199, Locke.
Availability of data and materials
The application described in this manuscript is freely available. Please contact
the lead author for more information.
Authors’ contributions
JL is the principal investigator for the study protocol, generated the idea and
designed the study, was the primary writer of the manuscript, and approved
all changes. DM and SD are the co-primary mentors for JL’s K01 award,
which provides support for all study activities. Authors RB, SM, AS, GA, AL,
CC, and FB are consultants on the K01 award and have provided input into
the design of the study. All authors were involved in developing, editing,
reviewing, and providing feedback for this manuscript and have given
approval of the final version to be published.
Competing interests
GA is an Associate Editor of Implementation Science. However, another
editor will make all decisions on this paper. All other authors declare that
they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The University of Pennsylvania and the University of Washington Institutional
Review Boards approved this study (Protocol #820870).
Author details
1
Department of Speech and Hearing Sciences, University of Washington,
1417 NE 42nd St, Seattle, WA 98105, USA. 2Department of Psychiatry,
University of Pennsylvania Perelman School of Medicine, 3535 Market Street,
3rd floor, Philadelphia, PA 19104, USA. 3Department of Social Policy and
Practice, University of Pennsylvania Perelman School of Medicine, 3535
Market Street, 3rd floor, Philadelphia, PA 19104, USA. 4Department of
Psychiatry and Behavioral Sciences, University of California, Davis, 2825 50th
Street, Sacramento, CA 95817, USA. 5Department of Psychiatry, University of
California San Diego, 9500 Gilman Drive, La Jolla, CA 92093, USA.
6
Department of Psychiatry and Behavioral Sciences, University of
Washington, 6200 NE 74th St, Bldg. 29, St. 100, Seattle, WA 98115, USA.
7
Department of Family Medicine and Community Health, University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA.
8
Department of Psychology, University of Washington, Guthrie Hall, Seattle,
WA 98195, USA.
Received: 27 September 2016 Accepted: 3 October 2016

References
1. American Psychiatric Association. DSM – 5. Washington, DC: American
Psychiatric Association; 2013.
2. Frieden TR, Jaffe HW, Cono J, et al. Prevalence of autism spectrum disorder
among children aged 8 years—autism and developmental disabilities
monitoring network, 11 sites, United States, 2010. MMWR Surveill Summ.
2014;63:1–21.
3. Croen LA, Grether JK, Hoogstrate J, Selvin S. The changing prevalence of
autism in California. J Autism Dev Disord. 2002;32:207–15.
4. Lester G, Kelman M. State disparities in the diagnosis and placement of
pupils with learning disabilities. J Learn Disabil. 1997;30:599–607.
5. Lord C, Wagner A, Rogers S, et al. Challenges in evaluating psychosocial
interventions for autistic spectrum disorders. J Autism Dev Disord.
2005;35:695–708.

Locke et al. Implementation Science (2016) 11:135

6.

7.

8.
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Brookman-Frazee LI, Taylor R, Garland AF. Characterizing community-based
mental health services for children with autism spectrum disorders and
disruptive behavior problems. J Autism Dev Disord. 2010;40:1188–201.
Lyon AR, Ludwig K, Romano E, Koltracht J, Vander Stoep A, McCauley E.
Using modular psychotherapy in school mental health: provider
perspectives on intervention-setting fit. J Clin Child Adolesc Psychol.
2013;0:1–12.
Frieden TR, Jaffe HW, Cono J, et al. Evidence-based practice and autism in
the schools. Randolph: National Autism Center; 2009.
Locke J, Kratz H, Reisinger E, Mandell D. Implementation of evidence-based
practices for children with autism spectrum disorders in public schools. In:
Beidas R, Kendall P, editors. Child and Adolescent Therapy: Dissemination
and Implementation of Empirically Supported Treatments. New York: Oxford
University Press; 2014. p. 261–276.
Dingfelder HE, Mandell DS. Bridging the research-to-practice gap in autism
intervention: an application of diffusion of innovation theory. J Autism Dev
Disord. 2010;41:597–609.
Iovannone R, Dunlap G, Huber H, Kincaid D. Effective educational practices
for students with autism spectrum disorders. Focus Autism Other Dev
Disabl. 2003;18:150–65.
Proctor EK, Landsverk J, Aarons G, Chambers D, Glisson C, Mittman B.
Implementation research in mental health services: an emerging science
with conceptual, methodological, and training challenges. Adm Policy Ment
Health. 2009;36:24–34.
Stahmer AC, Reed S, Lee E, Reisinger EM, Mandell DS, Connell JE. Training
teachers to use evidence-based practices for autism: examining procedural
implementation fidelity. Psychol Sch. 2015;52:181–95.
Chasson GS, Harris GE, Neely WJ. Cost comparison of early intensive
behavioral intervention and special education for children with autism. J
Child Fam Stu. 2007;16:401–13.
Eikeseth S, Smith T, Jahr E, Eldevik S. Intensive behavioral treatment at
school for 4- to 7-year-old children with autism. Behav Modif.
2002;26:49–68.
Howard J, Sparkman C, Cohen H, Green G, Stanislaw H. A comparison of
intensive behavior analytic and eclectic treatments for young children with
autism. Res Dev Disabil. 2005;26:359–83.
Glasgow R, Vogt T, Boles S. Evaluating the public health impact of
health promotion interventions: The RE-AIM Framework. Am J Public
Health. 1999;89:1322–7.
Rogers E. Diffusion of innovations. New York: Free Press; 1995.
Massey OT, Armstrong K, Boroughs M, Henson K, McCash L. Mental health
services in schools: a qualitative analysis of challenges to implementation,
operation, and sustainability. Psychol Sch. 2005;42:361–72.
Langley AK, Nadeem E, Kataoka SH, Stein BD, Jaycox LH. Evidence-based
mental health programs in schools: barriers and facilitators of successful
implementation. School Ment Health. 2010;2:105–13.
Forman SG, Olin SS, Hoagwood KE, Crowe M, Saka N. Evidence-based
interventions in schools: developers’ views of implementation barriers and
facilitators. School Ment Health. 2009;1:26–36.
Forman SG, Shapiro ES, Codding RS, Gonzales JE, Reddy LA, Rosenfeld SA,
Sanetti LMH, Stoiber KC. Implementation science and school psychology.
Sch Psychol Q. 2013;28:77–100.
Hoagwood K, Johnson J. School psychology: a public health framework. I.
From evidence-based practices to evidence based policies. J Sch Psychol.
2003;41:3–21.
Aarons GA, Green AE, Palinkas LA, Self-Brown S, Whitaker DJ, Lutzker JR,
Chaffin MJ. Dynamic adaptation process to implement an evidence-based
child maltreatment intervention. Imp Sci. 2012;7:1.
Mandell DS, Stahmer AC, Shin S, Xie M, Reisinger E, Marcus SC. The role of
treatment fidelity on outcomes during a randomized field trial of an autism
intervention. Autism. 2013;17:281–95.
Fixen DL, Naoom SF, Blasé KA, Friedman R, Wallace F. Implementation
research: a synthesis of the literature. Tampa: University of South Florida,
Louis de la Parte Florida Mental Health Institute, The National
Implementation Research Network; 2005.
Owens JS, Lyon AR, Brandt NE, et al. Implementation science in school
mental health: key constructs in a developing research agenda. Sch Ment
Heal. 2014;6(2):99–111. doi:10.1007/s12310-013-9115-3.
Forman SG, Barakat NM. Cognitive-behavioral therapy in the schools:
bringing research to practice through effective implementation. Psychol
Sch. 2011;48:283–96.

Page 8 of 9

29. Stahmer AC, Aarons GA. Attitudes toward adoption of evidence-based
practices: a comparison of autism early intervention providers and children’s
mental health providers. Psychol Serv. 2009;6:223–34.
30. Glisson C, Green P. Organizational climate, services, and outcomes in child
welfare systems. Child Abuse Negl. 2011;35:582–91.
31. Glisson C, Landsverk J, Schoenwald S. Assessing the organizational social
context (OSC) of mental health services: implications for research and
practice. Adm Policy Ment Health. 2008;35:98–113.
32. Glisson C, Schoenwald SK, Hemmelgarn A, et al. Randomized trial of MST
and ARC in a two-level evidence-based treatment implementation strategy.
J Consult Clin Psychol. 2010;78:537–50.
33. Klein K, Knight A. Innovation implementation: overcoming the challenge.
Curr Dir Psychol Sc. 2005;14:24–36.
34. Glisson C, James LR. The cross-level effects of culture and climate in human
service teams. J Organ Behav. 2002;23:767–94.
35. Weiner BJ. A theory of organizational readiness for change. Implement Sci.
2009;4:67.
36. Bass BM, Avolio BJ. MLQ: Multifactor leadership questionnaire (Technical Report).
Binghamton University, NY: Center for Leadership Studies; 1995.
37. Michaelis B, Stegmaier R, Sonntag K. Shedding light on followers'
innovation implementation behavior: the role of transformational
leadership, commitment to change, and climate for initiative. J Manag
Psychol. 2010;25:408–29.
38. Michaelis B, Stegmaier R, Sonntag K. Affective commitment to change and
innovation implementation behavior: the role of charismatic leadership and
employees' trust in top management. J Chang Manag. 2009;9:399–417.
39. Aarons GA, Ehrhart MG, Farahnak LR. The implementation leadership scale
(ILS): development of a brief measure of unit level implementation
leadership. Implement Sci. 2014;9:45–55.
40. Domitrovich CE, Bradshaw CP, Poduska JM, et al. Maximizing the implementation
quality of evidence-based preventive interventions in schools: a conceptual
framework. Adv Sch Ment Health Promot. 2008;1:6–28.
41. Arick J, Loos L, Falco R, Krug D. The STAR program: strategies for teaching
based on autism research. Austin: PRO-ED; 2005.
42. Arick J, Young H, Falco RA, Loos LM, Krug DA, Gense MH, et al. Designing
an outcome study to monitor the progress of students with autism
spectrum disorders. Focus Autism Other Dev Disabl. 2003;18:74–86.
43. Proctor E, Silmere H, Raghaven R, et al. Outcomes for implementation
research: Conceptual distinctions, measurement challenges, and research
agenda. Adm Policy Ment Health. 2011;38:65–76.
44. Pellecchia M, Connell JE, Beidas RS, Xie M, Marcus SC, Mandell DS.
Dismantling the active ingredients of an intervention for children with
autism. J Autism Dev Disord. 2015;45:2917–27.
45. Aarons GA. Mental health provider attitudes toward adoption of evidence-based
practice: The Evidence-Based Practice Attitude Scale (EBPAS). Ment Health Serv
Res. 2004;2:61–74.
46. Aarons GA, Glisson C, Hoagwood K, Kelleher K, Landsverk J, Cafri G.
Psychometric properties and United States norms of the Evidence-Based
Practice Attitude Scale (EBPAS). Psychol Assess. 2010;3:701–17.
47. Aarons GA, McDonald EJ, Sheehan AK, Walrath-Greene CM. Confirmatory
factor analysis of the Evidence-Based Practice Attitude Scale (EBPAS) in a
geographically diverse sample of community mental health providers. Adm
Policy Ment Health. 2007;34:465–9.
48. Glisson C. Assessing and changing organizational culture and climate for
effective services. Res Soc Work Pract. 2007;17:736–47.
49. Ehrhart MG, Aarons GA, Farahnak LR. Assessing the organizational context
for EBP implementation: the development and validity testing of the
Implementation Climate Scale (ICS). Implement Sci. 2014;9:157–68.
50. Guest G, Bunce A, Johnson L. How many interviews are enough?: an experiment
with data saturation and variability. Field Methods. 2006;18:59–82.
51. Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for health
services research: developing taxonomy, themes, and theory. Health
Serv Res. 2007;42:1758–72.
52. DeSantis L, Ugarriza DN. The concept of theme as used in qualitative
nursing research. West J Nurs Res. 2000;22:351–72.
53. Hill CE, Thompson BJ, Williams EN. A guide to conducting consensual
qualitative research. Couns Psychol. 1997;25:517–72.
54. Hill CE, Knox S, Thompson BJ, Williams EN, Hess SA, Ladany N. Consensual
qualitative research: an update. J Couns Psychol. 2005;52:196.
55. Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics. 1977;33:159–74.

Locke et al. Implementation Science (2016) 11:135

Page 9 of 9

56. Aarons GA, Fettes DL, Sommerfeld DH, Palinkas LA. Mixed methods for
implementation research: application to evidence-based practice
implementation and staff turnover in community-based organizations
providing child welfare services. Child Maltreat. 2011;0:1–13.
57. Creswell JW, Klassen AC, Plano Clark VL, Smith KC for the Office of
Behavioral and Social Sciences Research. Best practices for mixed methods
research in the health sciences. August 2011. National Institutes of Health.
16 October 2016. http://obssr.od.nih.gov/mixed_methods_research.
58. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlbert M, Landsverk J.
Mixed methods designs in implementation research. Adm Policy Ment
Health. 2011;38:44–53.
59. Creswell JW, Plano Clark VL. Designing and conducting mixed methods
research. Thousand Oaks: Sage Publications; 2006.
60. Meyers DC, Durak JA, Wandersman A. The quality implementation
framework: a synthesis of critical steps in the implementation process. Am J
Community Psychol. 2012;50:462–80.
61. Powell BP, Waltz TJ, Chinman MJ, et al. A refined compilation of
implementation strategies: results from the Expert Recommendations for
Implementing Change (ERIC) project. Implement Sci. 2015;10:1–15.
62. Curran GM, Mukherjee S, Allee E, Owen RR. A process for developing an
implementation intervention: QUERI series. Implement Sci. 2008;3:17.
63. Sable J, Plotts C, Mitchell L, Chen C. Characteristics of the 100 Largest Public
Elementary and Secondary School Districts in the United States: 2008–09
(NCES 2011–301). Washington, DC: U.S. Department of Education, National
Center for Education Statistics; 2010.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

